N-terminal tagged lactate dehydrogenase proteins: evaluation of relative hydrophobicity by hydrophobic interaction chromatography and aqueous two-phase system partition.
The hydrophobic contributions of 17 individual peptides, fused to the N-terminal of Bacillus stearothermophilus lactate dehydrogenase (LDH) were studied by hydrophobic interaction chromatography (HIC) and aqueous two-phase system (ATPS). The constructs were sequenced from a protein library designed with a five-amino acid randomised region in the N-terminal of an LDH protein. The 17 LDH variants and an LDH control lacking the randomised region were expressed in Escherichia coli. HIC and ATPS behaviour of the proteins indicated significant differences in protein hydrophobicity, even though the modifications caused only 1% increase in protein molecular weight and 2% variation in isoelectric points. HIC and ATPS results correlated well (R(2) = 0.89). Protein expression was clearly affected by N-terminal modification, but there was no evidence that the modification affected protein activity. A GluAsnAlaAspVal modification resulted in increased protein expression. In most cases, HIC and ATPS results compared favourably with those predicted on the basis of 34 amino acid residue hydrophobicity scales; assuming exposure of tag residues to solution. Exceptions included LeuAlaGlyValIle and LeuTyrGlyCysIle modifications, which were predicted, assuming full solution exposure, to be more hydrophobic than observed.